The mechanism of microtubule associated cytoplasmic transport. Isolation and preliminary characterisation of a microtubule transport system.
The nutritive tubes of telotrophic insect ovaries are cytoplasmic channels along which ribosomes are transported over distances of several mm from trophic cells to the developing oocytes. The presence within the nutritive tubes of a massive number of orientated microtubules renders them strongly birefringent in polarised light, a property which, together with their size, rendered them amenable to isolation by microdissection. Ultrastructurally the isolated tubes were indistinguishable from undissected controls. Polyacrylamide gels revealed a consistent pattern of some 30 bands of which tubulin was the most prominent. The tubes also contained a band which comigrated with the major high molecular weight microtubule associated protein (MAP) from mouse brain but no detectable actin, myosin or dynein. Microtubules in the isolated tubes were not depolymerised by treatments (cold, calcium and colchicine) which typically disrupt cytoplasmic microtubules. Following extraction of the membrane enclosing the tubes and the cytoplasmic matrix the microtubule cytoskeleton persisted, retaining its cylindrical organisation although no bridges between the microtubules were detected in the electron microscope. The possibility that the stability and spatial deployment of the nutritive tube microtubules is conferred by specific microtubule accessory proteins is discussed.